Actin, troponin C, Alzheimer amyloid precursor protein and pro-interleukin 1 beta as substrates of the protease from human immunodeficiency virus.
We show here for the first time that actin, troponin C, Alzheimer amyloid precursor protein (AAP), and pro-interleukin 1 beta (pro-IL-1 beta), are substrates of the protease encoded by the human immunodeficiency virus (HIV) type-1. As has been seen in other non-viral protein substrates of the HIV protease, the presence of Glu residues in the P2' position appears to play an important role in substrate recognition. Three of the four bonds cleaved in actin, two of the three in troponin C, and all of the bonds hydrolyzed in AAP and pro-IL-1 beta have a P2' Glu residue. In fact, Glu residues are accommodated in all positions from P4 to P4' surrounding the scissile bond in substrates of the HIV proteases, and as many as 4 adjacent Glu residues were seen in one of the bonds cleaved in AAP. This study of non-viral protein substrates has also revealed unexpected amino acids such as Gly, Arg, and Glu in the scissile bond itself rather than the more conventional hydrophobic amino acids. The HIV-2 protease hydrolyzed actin in a manner similar to that of the HIV-1 enzyme, but its cleavage of troponin C was distinct in that it split a bond adjacent to a triplet of Glu residues in P2, P3, and P4 that was refractory to the HIV-1 enzyme. Documentation of cleavage sites in the several important cellular proteins noted above has extended our understanding of the features in a substrate that are recognized by these multi sub-site proteases of retroviral maturation. Moreover, the present work adds to an accumulating body of evidence which demonstrates that these enzymes can damage crucial structural and regulatory cellular proteins if ever their activity is expressed outside the viral particle itself.